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5Sg%~7 ofiM%7?&t), ^e.{cjfsb<«. iosa%~5oM 

^if^m^mnmzm-^fsii^^y^jvACDmmmmiz^^^x. ^mm<Dy^)i^A<D 

^mmrnt. 2 0nm|j;TTrfe^o J;i9ff^U<«l OnmJEATT^O, 
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I (nx + n y) /2-n z) I X d 

2 0 0 nmfiATT^D. <fctli?SL<«100 

ijis cm, s$2 5 cm<Dy ^ )vix(Dm!^m^un\^x. ^^xm^um\zx 
i^^^o s^;^i6i^o. 2my^(Dmmx—mizMWLT. 5^ 

i^y^jvArp^3<D^m^^^nm^:d^^. y^jVAm^i 0 o/tmoi^-g-O'es: 
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Jf^b<«3 0 0 nmOT. cfcDif^L<«2 0 0 nm£AT, M{ci?^b< 

J I s C5 0 1 6ic2pi!!!ibTM^*r'5c:t75^T#^o M^it. yKwmmmi^pjf 

^fcM, M I TiS^^^^^l^a (FOLDING ENDURANCE TEST 

ER) DMfsiE-^mi^mm.tiyxmm'^m'v&^o y ^ jvaow^im^u. 

U<tt» 3 0 llI£Jl±l?a&-5, i:»9^f*b<«, 5.0lEl£;±-eSD, $e.tc/8^^b 
<«, 10 0 IeI£;±T?^-5o #}C$f^b<«l 5 0\B\U±X'$>^. 
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-h. 5omsi±. ioo^&.±. 'hVKiti 5 om^±) ^^-t^^t.-bm^h 

mn<Dmm.:^^zsmw^my3:^7!)^-r^xmi:^y^)\^A^ipmh. ^(ds on<Dy 

^mM\z^tiit. !^ttff3:^\^M^inm^m^^-r^y^jvAf)mi^n^o §i# 
m^^m^m\t. j i s k? 1 2 s (h^^if-m) izm-oxm^-r^^niift^ 
x^^bo mMmmivxit. m^it. mmmi^mm(D:^-h^^y?3iiiibmm-^ 

y^)VA<D3\^^^ij^mmmit. 0^b<«» 1 5 0 g f/mmy.±. 
trS.'So i:D$f^L.<«. 1 8 0 g f/'mm£;±Tafe^o $e>{w^^b<«. 2 
0 0 g f /mm£^±Ta5-5c 

7w';i'AMi^osi/i(cit3^-r§2-^o:;fyrRjtc:feViT, ±fB0^bVi§i^i^^^ffi 

CTj^i^-^^ 1 5 0 g f/mm^^Jt, 1 8 0 g f/mmfi^i, t>U<«2 0 
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J;z>*^ pimtt^^lg B ^ wr -5 7 ^ JWA &M#-r ^ - ^^^^ <o4#t;:$f S b 

\^<Dmw^^m-^^t.\z^Ki. ^n^n(Dmw\z^^^^mi^^m-n\t. m 
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m'^m^mm A^^nB ^m^^rcy ^ )i Ait. ^(d:^v hiztt-^x. 

izmmx^^m-mmmw^i^^^o n^nrz&mmy^}iA<D^^m:^ 
^fc. #M¥5 - 1 5 7 9 1 m<ikm\z^-^n^^vfs:^^fs:~mm^'^mv 
siwi^uT, m^m^mmA^^kx^B^mi'^r^iy^ji^Ait. mmizjz^&mmn)^ 

xmm(Dm^mm-r^:ii:^^x'^^. —mzit. mwwiti. nBn^^smx 

<tt, 1. 5{g-'2. 3fgT^So 

^■^mm^mA izm^m.m^mB-fy^'rx\zm-<rcn^^\^^>m^mm\z$>^f3:iE> 
\ts mifsimw^w^mm.t^z.t.\z^r)^ ^nmjmii^xs^-xfs.E^nm. 
mz^T-^^^^iiis.<y^)VA^mw-t^^t.immx:^^. mz. i. sfg 

m^m^^z^mm&mfs:Ef)^:km\z^m-^n. ^mmjiimtim< m^it. s 

5%4i4±) . -eLT^-X7&^*/h$Vi 1 %OT) 7>f 

X^^ia^<&Tgi:bT, (Tg-3 0) TOS^S (Tg + 3 0) t^^TCDfSKT 
il^^n^o #{C$f^L.V«*iamS, (Tg-2 0) r^S^^ (Tg + 2 0) 

*T<^®Hi?^^, mmf3iummmxmi^~r^^tiz^t)s mim<Dy^)UAB 
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9 5aM%-efeSe:i:*^*f^bVi, 5-6 5SM%^fe«7 5~9 SMfiJ^Tafe 
Sri*t.i:D$f^bVi. $e.{c:»^l/<«. 5~6 0MM%*yS:«8 0~9 5M 

X, ^Bfc, m^m^mmA}im'^wmmBii<Dm-^\tt:mm-r^^t.-m'^'^. 
^o\zmmis.m-^m^mmA^^xsmnm^mmB(Dm'^^^m'K^M'r^ ^ t 
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^(D^^mm^U. —mmzU^ 300 nm*^^ 2 000 nm^-v<Dmm'vmffi-^ . 

'6t=lS^'(it«, 200nm3&^e.400 nmO^fflT'il^^Stl^o *^BJ«){i+aS7 
.<;i/ASrA/'4igtS«i:bTffiViSi®-&«. -?-<Z)^affi^««> 9 0 nm*^^ 2 0 

10 0 nm^^e. 18 0 nm(D^H;5>e>3l^^^^. 

-tliZ^rt ^^g^-fitd^^^b b {3 < i >5 #mSr^ b T -5 ycJ6 . .tlA-g- b 

^nm^mmmizi^MX'$>^. 
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^T. i^mm^^ -^u^^y^jvA^^ n&mm y-^jVA iz^m-r iz^\^^ 

:^^m<Dy ^ )VJ^<Dm^\t. 9f^V<U. 2 0 Mm}6^6 3 0 0 Mim?^0. ^ 
0if^b<(S3 0 fim:^^^2 0 0 iim-V$>^o $e.fC^^b<«5 0 umifi^^ 1 
0 0 MmT?SSo 

y ^ )iA(D^mmmm\t. s 5%&.±^m^v<. j;ojf*b<«, 8 8%^ 

-hSi b}t^pJ«^JJg A*5ckCXB ^ 7 ^ ;i/Afi. 5 0 d y n e / 

{CTSfJ^-r^ :i <i:*«T#-5. -e<Dl¥M«» D. K. Owens. Journal 
of Applied Pol yme r Science, vollS, 174 

IM (1 9 6 9^) ;fe£{cfHm$nTVi^« :i<D^v:^. m^^m:J^^JV^~-^ 

^T^m \zmmM'^mmm'&:ff b xm(D y^)^2^^'n^:^ ^ia-^ b td^^, -v^ 
n^m^m)'^%^\z%^^td^%x^^x%. ^n<r>'^m\z^x>ms^m.^^\'^ 
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So 

H = P/ (LSXM) (II) 

dc-e, Hj«ms-e^o, v\-mmm.^-^ (w) t?^D, ls«7w';1/A<d® 

3i31S (m/min) tr^&D. ^UTM^Mfti (m) T2fe-5o ^^*b^.i^D:^ 
iEfe^^S©^#Ji> 1 0~5 0 OW-mi n/m^"C3^-5o ^^'l^^^-ST-S (t, 

3 0 OW • m i n/m^Ta&D, Mlc:$f^b<«> 

1 0 OW • m i n/m2"Cfe-5. 
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Z.<D^ 5 \z bT# e> tlfc^MX^jP^— Oift 7 ^ Jl-A^^ '^^M'P^mM L 

mm^mi!)^:k^^^. mz: mummT\z:^i^^x%mm^m7b'i:K^\,^izi,^omj^^ 
wrso 0^v\,^mm:r.^)]^^-<om\t. m\f^^mmm'p^mm(Dmm\zj:^x 

mfSi^t^. — )^6<Itc«5 0 dyn e/cme^±-e^D, cfc D^f «5 5 d y 
.ttXnxhJ^iiOAj&^ex 8 0 d y n e/cm£;T;OW^b<. 7 0 dyne/ 

fc. i^^D:tP7w'>^^jiMo^'8-^ itmmi oiz^-r^v\z. -/yx^mmm. 

3 B:fe(cSb7t^C0Mx:^;i/^- (54 dyne/cm) tC^bT> 2 0 Bm<D 
mmJi^)l^-it4 5 dyneXcmlZ^X\ ±^<W>'t^o ^(DZ.tn^ M 
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JP^^j^O. 1 Mm55^6> 1 0 /imTJ^J5!g-r-5*:^>W^bVio 1 //mj&^e> 5 Mm©ISH 

5>^iii^, Ti7u;i'^iig^. ^v^y^m^. T)\/^Y^m%. ^^u^y^ 

z.n^(Dzi-^^ >^m^:^mMmmy )vi^(o¥rm'^rc\tmm\zzi'-^^ 
y^vfcm. mmi\:.'^'^^^t\,z^x)mmmii^m^^'r^y^)VA^m^^ii 
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;v^xx7^;ns, 3}^'j:ti^:7^'>^» jj^ux^^p-vm. >^ifr:;i.^>-tf>^, ^ 

^rSCliidW^bVio «^|f|5fefficD7w;l'A{3*5ViT«, J I S K 7 10 

±mvrc. 2onm~iooo nnKommm^m-r^y )iA\t. ummy^ 

45 



wo 01/37007 



PCT/JPOO/07982 



iBmy^)i2^-^mm-^n^o mxit. m^^<omm\zmyft'i^mmy-f}V2^ti^mm 

(Dmyt^w^y^ji^A^ 
(z)m^'j'^my^)i^j^^ 

^m<Dmmiz^^w-r^i!)^> ^mmm^mv-ft:$imm<Dy,^ji^Ai-^. Ji^ut: 

<«1 0 0Kg/cm2|j;±. 1t{C$f^U<«2 0 0 K g/ c m^^i^-TS C 

^^)\f.-)VT)vzi—)v^h<Dii^?^^mn^^\zm^^^^iiii^x'^^> 

^ff) 2 0 0 0^7^^ 1 7 B-^l 5 5HtCfH«t$nT0iS, 
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mmm 

J I s K7 1 2 1 \zmu\^. -fe-rii-mT^<D^^^s^Mtf- (dso ^ 
m^^xm^iyfco -rfs-t^-h. mi omg^Dscgetcir-y hb. z.(Dun^ 

J IS K7105-1981CD5. 5mWi<D:&miZj:K) 5 5 0 nm<D^^m 

J IS K7105-1981CD6. 4 tB«cO:;&fet::=t DfflfJ^bfe. 

®mii3t5^^^mff i^-^m^m: TFM- 1 2 OAFT) Sr^V^. M^m. 
S5 1 4. 5 nmTfSfl^bfco 

mUm^5^M^Bf (:t-'i7m{m:TFM- 1 2 OAFT) SrffiVi, 5 14. 
5 nm<DM^i^ST?&ffi^<^^S^ac#ffi^S'J^b, n x> n y, n z S^J&feo 
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lis 5 cm, 2 5 cmC57w';i'A<DMaa<&{^}#bT> 13 TM^UB-^^t: 

fg<DM#7'< jv-i^sr^feo m^ntzMWy^ )VLs^^nvt^. ®#7>f;i'Af* 

(1) ^-i7mi^m m) omn^yt^^ytrnMir (tfm-i 2oaft) 

ViX, 4 4 1. 6nm, 5 14. 5 nm, 6 3 2. 8 nni:fei:tX7 8 0 nm^afl 

(2) itBffld^ffi^ffi^^^ 
Re = a + b/' (A^-c) 

(3) n^ntcimm^^^iii^^ 4 O O nmtc^fett^^tl^fii (Re (4 0 
0) ) ^^ZS5 5 0 nmiZ^n^^^mm (Re (5 5 0) ) ^tf^bfco 

(4) it^bfe'ia:ffi^^t*^^R = Re (4 0 0) /Re (5 5 0) ^th^b, 
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y^}VA<D^mm^^ mMiB^^ytytmwr i:t-^m{iFmn tfm-i2o 
AFT-pc) iz^y^m^vr^o ^^:^\^izm i cmiDmmmzy^ jvA^mm 
iyfc. y^)VACD—:^^mMv. ffi^^tcsog, ioog> ^rdti b o gma 

^»mi^mm(D:t-h^^y'S:mmvxj I s k7 128 (h^^^-m 
<mmmm> 

y^^mm^i^mi&.m.. m i Tmm&^u.^m (folding endura 

NCE TESTER) DMSr^U, JIS C 5 0 1 6 iZmmVXm^VTco 
i^. m^iZ\t. mi 5mm, S$ 2 0 0mm, W-i^m^S 0 ± 5 tinKOm^O-^ 

^T. mmmiz%^x:^^m^M<^mzmm-r^o 
(mmmi a) 
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nm-e^^fe. ytmmmm^Q 2%x^-Drco ^-x«o. zx-Qh^tco 
{^mm 1 b) 

^MMl aTt#^nfe?^M#:7^;i/A;(!)ie> 3 0 cmx i 0 cm(D^>'f)Vy ^ 

)VK^mK>m-or^. mw^^^m. (.w^nmmmji. x4hd-ht) st^v^t. 
mwmm i o c m/^, i . 5 ^, mwrn^m. 1 4 0 'c<D^#"r-tJ->:/jv 

m (aij^?^*5 5 0 nm) cofe^a^7>c Ji/A^ff;^, 

fe#ttSri¥^afi-r'5;t«6Jc:R e (4 0 0) /Re (5 5 0) ^fh#b;fc<h 1 . 
(^MM2) 

^»J1 aT#^n7S:7^;l/Ad^e>. 3 0 cmx 1 0 cmO+>->y;i/7w';VA 

^WK^m^ Tco mmm i b iiiwi^^fc vx. mwiB^ i . 9 fg. M#ias 1 4 or 

-~>3 >2 6 0 nm (M^i^SS 5 0 nm) om^^y ^ )V2x^nrco ^10'^±^g 
;i/A<Z)ifeftfe#'l±SrM-r^7tise){CRe (400) /Re (550) ^fff 
^bfctCl^, 1. 0 9T^o;fco 

(MM 3 a) 

0 osMgp (9 i.ass^) -hu;i'"g-aj5^2 7ss% (42^ 
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^10 0 umco^mwy -ovj^^nt^o r.(D^m^y )VJ^o:>m^^mts nm 

(*i£^J3 b) 

1 b tmmizvx, M#f&^ 1 . 5^, 1 5 o'c®^#-e. m 

mm 3 a # ^ntz-^yyjvy^ )VA^^<Dm^:^[^^ s *M-fflii?M# u , 

ij^_^_^g>l 3 8 nm (^^igc:^ 5 5 0 n m) (D^^^y ^ }VK^ntz.o 
JlC5&+B^7^';i/A©^S^fe#tt<&S^«t-SfcJe)fCRe (4 0 0) /Re (5 5 
0) ^ft^bfco 1. 0 77?feofc, 

7fc#'l4^it« 6 X 1 0 c m V d y n -eab o lit. 

(JtiiMla) 

vmm (f&A'fb^^e^a C - 1 4 0 0 , 1 

vy^v-vy^)^/h.±.\zmm\:^tco e:otJ->:/;u&. ^m^e oi^FBm«b;^ 
ff$/i«j8 0 ixm(D^mwy -f )VJ:.^nr^o z.<D^Mi^y )i2:^(DmQMM\t2 i 
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nm-V^-Dfto >t^ilj©^«9 0%T?^o7S:. ^— X«0. SXX'^^fCo 

ittfeMl a-e#bnfc*Mff7w;l'A75^6 3 0 cmx l 0 cm<D1t>7';W:7^ 
5 ;i.A&^Dm^fco (^^^MtlMfPBff. X4HD-HT) Sr^V^X 

10c m/':5r)>, 3^#fg^ 1 . 1 165 •c©^#-eiJ->y;i' 

Jl/Ai^M-f^bT, Ui$'— ^'a >2 5 0 nm (M^^&S 5 0 nm) (Di<L 
(4 0 0) /Re (5 5 0) S:th^b/£:i:il-5. 1. 1 STr^^fco 

10 

W5 H-g-as ot;v%, ;^f^xs^ia^i 5 7*0 looaagu^^ t^up 

^]y^\.y^)\,Aii^iE>'*)->y)\^^MV^ •tJ->y;KD4a^@^bT, lOOr-C 

20 1 o:«-rpm^Sbfem, 1 4 or-ei o^^w^itb. $e>ici 6 ot;T3 o^j-r^i^ 

gaiRl<&ffi^«6nm-e^ofeo ^^^ja^«9 2%T?Sorc„ ^-X«0. 3% 
T'fe-^fco y ^ )VA<D^\^m^Bm^mitl 2 3 g f/mmTfe^fe. iiS^jK?^ 
25 tt7lHlT2&^;t. /¥^9.;^iRi©^ffi^«3 nm^a^ofco :i<Dy^)li^(D^ 
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(mmm 5 ~ 1 2 :^^zf^itmm 2 ~ 3 ) 

5 ^';vASr#feo f#e>nfe:7^;VAo#ti&^2{c:^fc 

(it«iM4) 

Ji? u vmm i^Mt^W^^^ C - 1 4 0 0 , .:^f ^xfe#iaS 1 

4 9*0 ^mc}f'^v>mmzmmvxmmi^m.m%(D^m^nt^o ^(Dmm 

:7>i';vA;0^e»iJ->:/;i/&Pju, •th>:/;KD4ia^@Su-r, i o 0*07?! 0:J>Fb1 
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(i/'pjt=2. 46) m<t:^^u>\zmmi^xmM^mm.i 5mm% 

) ;i.A¥®:*r|Rl®^*B^l*4 nmTr^ofeo j?^^;^fR]0{4ffi^«4 nrnTa^ofco 

10 4 rrT^oi/S:. iiHfig3^^«MD:;&lBl (SSM^^lRl) *t5lEn?fet)> td;^ 

D?^W7 9 g f /mm"ZrabO> TD;^ W 7 6 g f /mmTr^ofe. * 

IS^ifiQ 2 g f Xmmlrfef?, TD;^lRldn 7 7 g f /mm-C^o;*5:, 
(^ifSMl 5) 

1 3 i|5l^©^feTf^fiKU7i7'i';i/A^. MD;^|r]{C1 6 0"CT?1. 5 
25 fgM#b;/S:miC, TD^lPll::! 6 0*CT1. 5f$®#b}t, ^1(7)7^ ;i/ A <D^— 
X«0. 4%T^ofe. 7-i';l'A<DV®:3^lp]«)^ffi^«4 nmT^ofc, /P^^:^ 
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0, TD^^IrIjO^I 4 8 g f /'mmT^'oTSio 
(^JSM 16-18 :is^Uit^m 6 ) 

mmm 19) 

5 F-^S5 o^;i/%, :^f^x^#?asi 5 7*0 10 omsBP ( 7 0 Jl 
#Stifc:7>i';i/A55^^ 3 0 cmx 1 0 cmcD-9->:/;i/:7w';WA^-©DlRo;t:o 

^ffsei^gs (^#ifWf^0f. X4HD-HT) ^m^^xmim&i 0 cmx 

xmi^Ltz. f#?>n>t— ||ljM#:7^;i^Acoeffi^«®l^;^fRlT?3 nmT?feO> 

A^i^^^^s»5ts«i 9 2 g f/mmTa^^it. mw:&i^<Dmmm^ mw:^ 
{mmm2 o) 
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mMWliiWz::<D^Uy h§#^^bT, m-^ i 0 0 tim<oy ^ Jl/A^nfco ZLoy 

i^^«9 2%T^^^o ^-X«0. 7%T^^}^o )l^A(D^\^m^i^m^ 
fgttl 2 3 g f /mmT^ofeo iiH^3gg^«7 unf^ofc, iio:7>r ;i/A©;^f ^ 
13 7 •CT?^-^fco 

(HWJ 2 7-31 *5ckt)^Jti!(M 7 ~ 9 ) 

mmm3 2) 

IISSM2 7T#^nfc:7^;i/ASr, md:;^iri (SSM::^|rI). fci 6 o*C"i?i. 5 

bfc. 7 W ;i^A CD^ffix:^;^^— » 46dyne/'c mT^ -o 
2 5 cmO«$<^;65cmA*-^ffiVi, 4 0 V, 3 A> ^-T >X fcf — H lm/^J'T?> 

7 3[HlTSofc. ?l^^#^lS3il£«, MD:3^rpId^6 2 g f /mmT^t), TD 
l 7 7 g f /mm-trabo7to Sfe, y ^ JVA<Dyt^i^mmt6 x 1 O"'' 
cmVd y n eTi&oi'c:. :n P:^5aSU7^^3 BJtfcgbjfc:?^ ;l/AOS®x^ 
tt5 6 d y n e/cm-^feoJt. ;iC97>r;i/AS:^iatCX«PtFBlS5rmUfc. 
1 0 BW:<Dy ^ )\^A<D^^JL^)i^^'-\t. 5 4 d y n e/'cmTfeo;t« 200 
^O^^Mx:^;!/^— 5 4 d y n e/cmT^o}to 7 0 B^(Dmm:i^^}V^ 
— 5 3 dy n e/cmTafeoJto Ji0«k5{c, f#^n;t7-r ;UAO^ffix;^ 
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(ll»J2 1-2 4) 

(Il»i2 5) 
(^»J2 6) 

i^-r^ K^fi5 o^;v%. :«f^:?;s^iaigi 5 rr) i o om»gg (7 oM 
s%) i> T^5'Ua-Nu;i':fecfcrxx5=-^>(D^S;e'^'-eti^*n2 7Mfi%^ckz>' 
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1. 5f&M#b:fc^tC, TD^lBllCl 6 OX:-^!. 5(gji#b;'S:o 
®x:^.;i/=^— tt4 6 d y n e/cmTifeofe. 

5kHz-l 5 Ow<Di«^ifemilISfflViv 2%(Z)^^S:-^tfT;W3f>-^U'5^ 

m-r*0. j5^^:J^rRl<JD^ffi^« 1 l nmTfeo}*^:. iiSgli!^^«MD:;&|Bl;0^ 1 6 1 
[Ei"r^D, TD^iRiT&n 3 sniT^ofco MD:^rnl*tl 5 

1 g f /mm'Z?^ 0 , TD?^[n];?>^l 4 8 g f /'mmTife-rjfeo #e>ti;t:7^ ;VA 
S:3 0Sfc®bfe^©:7>i' Jl/A<D^®X^;i/^— «5 9 d y n e/c m~CS^7to 

5 7 d y n e/cm*t?2fet>feo 2 0 0^©^d5x:^;1/J?— 5 5 dyne 
/cm-e^ofco 7 0 B^O^ffiX^;!/^— ^S, 5 4dy n e/cmTf^-pfco 

(Jtti^MlO) 
(Tg = 1 2 7^0 o 

#e>n7S:7>i'JVA^MD7^fp]fCl 5 Ot:Tl. bi^mWVfco C<Dy^JVA<D 

^-X«o. 4%T?^o;ft:o >'w;UAO¥®;5rrRi©^ffi^«3 8 nm-eabD^ m 
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D:^^i)^3 8 9mX*$>^tCo B\^m^Bim^m\t. MD:^mi!)^l 7 8 g f /mm 
TD:;^fBl3^^2 1 0 g f /mm-r^bofeo 7^;VA0!)^#'|4^ic« 
5X1 0-"cmVd y n eT^oTSic >'-y;1/A©^Mx:^;1/^— }i4 2 d y n 
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